This series presents research findings based either directly on data from the German SocioEconomic Panel study (SOEP) or using SOEP data as part of an internationally comparable data set (e.g. CNEF, ECHP, LIS, LWS, CHER/PACO). SOEP is a truly multidisciplinary household panel study covering a wide range of social and behavioral sciences: economics, sociology, psychology, survey methodology, econometrics and applied statistics, educational science, political science, public health, behavioral genetics, demography, geography, and sport science.
Introduction
Smoking prevalence is higher in both Germany and Turkey than the OECD average of 20.7% (see OECD (2013) ). According to WORLD HEALTH ORGANIZATION (2013) and TURKISH STATISTICAL INSTITUTE (2014) , the smoking prevalence is higher among Turkish males than their German counterparts, whereas the opposite applies to women. 1 As Turkish immigrants now form the largest ethnic minority in Germany 2 , while often have a lower socioeconomic status than the host population and face segregation in education and the labor market (see, among others, GLITZ (2014) , EUWALS et al. (2007) and HUMPERT (2014) ), the disparity in cigarette consumption between Turkish immigrants and Germans have special importance. First, smoking is a major risk factor for malignancies, cardiovascular (e.g. atherosclerosis or myocardial infarction), respiratory diseases and cancers (see, among others, VINEIS et al. (2004) and DOLL et al. (2004) ), in consequence, high smoking rates prompt high health care costs. 3 Second, the smoking disparity between male Turkish immigrants and male Germans may involve the phenomena that low-income households spend more on purchasing a product that is not good for health (see PAMPEL et al. (2010) ).
Economic analysis explaining disparities in smoking mainly focus on differences in socioeconomic status. Previous research has shown that disparities in socioeconomic status are correlated to disparities in smoking behavior (see CAWLEY and RUHM (2011) for a comprehensive review of relevant literature). CUTLER and LLERAS-MUNEY (2010) show that better educated people are less likely to smoke in the U.S., controlling for age, gender and parental background. Using the first wave of the German Health Interview and Examination Survey for Adults (DEGS), LAMPERT et al. (2013) also find differences in smoking behavior by social status (indexed by information on education and vocational training, occupational status and net equivalent income into a classification of low, middle and high status groups) for Germans aged 18-79, whereby women and men with low social status smoke roughly twice as often as those with a 1 WORLD HEALTH ORGANIZATION (2013) show that 30.5% of adult men in Germany smoke cigarettes and 26.4% are daily smokers, while 21.2% of female adult Germans are cigarette smokers and 17.6% are daily smokers. In Turkey, 41.3% of adult males are cigarette smokers and 37.3% are daily cigarette smokers, whereas only 13.0% of adult women are cigarette smokers and 10.7% are daily cigarette smokers (see TURKISH STATISTICAL INSTITUTE (2014) ).
2 In 2011, according to the national census, there were 2,956,000 people with current or previous Turkish nationality living in Germany, accounting for 18.5% of the German population with an immigration background and 3.6 % of the entire population in Germany (see GERMANY FEDERAL OFFICE OF MIGRATION AND REFUGEES (2013)) the majority live in West Germany, including Berlin. FEDERAL STA-TISTICAL OFFICE OF GERMANY (2014) show that 2,771,000 Turkish immigrants lived in West Germany and Berlin in 2013, while only 22,000 Turkish immigrants lived in East Germany.
3 NEUBAUER et al. (2006) estimated that the direct medical costs and total cost per smoker in Germany amounted to 346 Euros and 974 Euros in 2003, respectively, while the total cost of smoking amounted to 21 billion Euros per year for the German economy, including the indirect costs of occupational disability, early retirement and deaths related to smoking. high social status, while they are also less likely to quit smoking.
In this paper, we focus on analyzing the smoking behavior of male Turkish immigrants and male Germans. The aims of our study are to (1) estimate the differences on average cigarette consumption per day among male Turkish immigrants and male Germans in Germany and (2) analyze the difference on average daily cigarette consumption by decomposing the differences in a part attributable to Turkish/German differences in observable characteristics and a part due to unobserved factors, i.e. unobserved smoking behavior. From a policy perspective, it is interesting to investigate whether the male Turkish/German differences in smoking behavior could be mainly due to observable characteristics or whether they are mainly explained by a different smoking behavior between those two population sub-groups. This knowledge could enable policy-makers to design anti-smoking policies more effectively. If differences on average daily cigarette smoking between male Turkish immigrants and male Germans could mainly be explained by observed differences in age structure, years of schooling, labor market and occupational status, number of children in the household and household income, policy-makers may not need to address specific target groups when designing tobacco control policies. By contrast, if differences in cigarette consumption are mainly due to unobserved smoking behavior, policy-makers may address specific target groups. The smoking behavior of Turkish immigrants might also be influenced by both the perceived social acceptance of smoking in Turkey and the adaptation towards the smoking patterns in Germany. The anti-smoking policies and those concerning integration in Germany may also influence a possible adaptation of Turkish immigrants. 4 Existing studies in terms of smoking among Turkish immigrants in Germany have found that smoking prevalence among Turkish immigrants converges to that of Germans with an increasing duration of stay (see, among others, REESKE et al. (2009) and REISS et al. (2014)) This paper starts by using the Blinder-Oaxaca type decomposition proposed by BAUER et al. (2007) for mean differences of count data outcomes between two groups. Our empirical results reveal the existence of smoking behavior differentials between male Turkish immigrants and male Germans, whereby male Turkish immigrants smoked on average more than Germans. 5 Overall, our estimates indicate that more than 80% of mean daily cigarette consumption differentials among males can be explained by differences in observable characteristics. Conditional on being a smoker,the observable characteristics completely accounts for differences in number of cigarettes smoked per day. This results is robust across different regression models and model specifications. 4 Though previous research using the German Socio-Economic Panel Study does not find that the introduction of smoke-free legislation in 2007 and 2008 change average smoking behavior within the German population, see e.g. ANGER et al. (2011) . 5 There exists no significant difference in smoking prevalence between fmale Turkish immigrants and fmale Germans from our data The remainder of this paper is structured as follows. In section 2, we present the data used for our empirical analysis, before we discuss the methodological approach in section 3. In section 4, we present the estimation results, section 5 concludes.
Data and Descriptive Statistics
Our empirical analysis employs data from the German Socio-Economic Panel (SOEP), which is a longitudinal survey of approximately 20,000 persons in 11,000 private households in the Federal Republic of Germany. The SOEP collects information on individuals' demographics, socioeconomic status, smoking behavior, income, etc. The survey includes weights to make the sample representative, given that it oversamples immigrants and high-income households. Further details can be found in WAGNER et al. (2007) .
The dependent variable is the average number of cigarettes consumed per day in the week before the interview, which is a count variable. For our main analysis, we focus exclusively on individuals who have valid information on the number of cigarettes smoked daily. 6 Smoking-related questions have been asked in the SOEP questionnaire in 1998, 1999, 2001 and every two years since 2002, although the average number of cigarettes consumed per day is not asked in the questionnaire for 1999. Furthermore, the consumption of cigarettes, pipes and cigars is not distinguished in the SOEP questionnaire for 2011. Accordingly, we make use of the SOEP data in 2002, 2004, 2006, 2008, 2010 and 2012 . The identifier of Turkish immigrants is constructed from the following question in the SOEP: "What is your country of origin?". We treat individuals who answer "2" (Turkey as country of origin) as Turkish immigrants and those who answer "1" (Germany as country of origin) as Germans, exclusive of second-generation Turkish immigrants born in Germany. 7 We also drop all observations in East Germany because the SOEP does not include Turkish immigrants who live in this region. We pool data from six different waves, whereby our final sample comprises 1,216 personyear observations for male Turkish immigrants, and 36,031 for male German nativeborns. 8 6 In our analysis, we only consider cigarette consumption, as two of the three outcome measures are quantity-based and no objective scale exists by which units of one type of tobacco could be sensibly converted into those of another. Regardless, cigar/pipe smoking is very rare in our data (only about 1% of individuals consume such tobacco products).
7 Second generation Turkish immigrants include (i) persons who have been born in Germany but do not have German nationality; (ii) persons who have been born in Germany with German nationality whose parents have a foreign nationality or are both migrants; and (iii) persons who migrated to Germany before the age of 6 8 The variables used in this paper were extracted using the add-on package PanelWhiz for Stata, written by Prof. John P. Haisken-DeNew (john@panelwhiz.eu). The PanelWhiz generated the do file to retrieve the SOEP data used in this research. Any data or computational errors are my own. See Summary statistics by immigration status pooled for person-waves are presented in Table 1 . The average number of cigarettes smoked per day in our sample is 8.997 with a variance of 11.081 for male Turkish immigrants. Male Germans on average consume 5.351 per day with a variance of 9.936. The raw data of our independent variable is thus overdispersed. 48.1 % percent of the male Turkish immigrants in our sample are regular smokers, while 29.3 % of male German native-borns are regular smokers. Throughout our empirical analysis, we control for age, years of schooling, indicator variables for being married, having at least one child. and net annual household income below 35,000 Euros, as well as four dummy variables indicating the labor market status (full-time job, part-time job, retired, and in training, with not participating labor market including registered unemployment acting as a reference group). Table 1 further shows the differences in socioeconomic characteristics between male Turkish immigrants and male German natives. Significant differences in the means appear for many characteristics for which we control. Male Turkish immigrants in the sample are on average 3.645 years younger compared to German native-borns, have 2.421 years less schooling, around 9,132 Euros less household income, are more commonly married and live in urban regions or regions under urbanisation, more commenly have at least one child, less commonly have a full-or part-time job and are more commonly unemployed or inactive in the labor market. Most of these differences in observable characteristics are statistically significant across immigrant status. Table 2 summarizes the dependent variable. There are few large counts, with 71.2% of the sample taking the value of 0. composition for count data models derived in SINNING (2008) and BAUER et al. (2007) (see SINNING et al. (2008) for a detail description of the stata command nldecompose, which implements a Blinder-Oaxaca type of decomposition methods for non-linear models derived in BAUER et al. (2007) and SINNING (2008) ).
Consider the linear regression equation
where CIG iG represents the number of cigarettes smoked daily by individual i in group G and X iG is a vector of the observable characteristics described in Table 1 . β G denotes the vector of parameters and iG is the error term. For the linear model Eq. 1, the decomposition proposed in BLINDER (1973) and OAXACA (1973) is:
where
X iG for G=t,g. Accordingly, CIG t is the average number of cigarettes smoked per day for the male Turkish immigrants and CIG g is the average number of cigarettes smoked per day for German nativeborns, CIG t − CIG g is defined as the mean difference in the number of cigarettes smoked daily, and E β G (CIG iG |X iG ) refers to the conditional expectation of CIG iG . The first term of Eq. 2 E β t (CIG it |X it ) − E β t CIG ig |X ig represents the proportion of the mean difference in the number of cigarettes smoked per day that can be explained by differences in each observable characteristics, while the remaining components on the right hand side of Eq. 2 E β t CIG ig |X ig − E β g CIG ig |X ig represents the proportion of the mean BMI gap that cannot be explained by observable characteristics. 9
For non-negative count outcomes CIG G in Eq. 2, a model with Poisson distribution or Negative binomial distribution is much more appropriate than an ordinary least-squares linear model (see, among others,WINKELMANN (2000) and CAMERON et al. (2013) ). Poisson and negative binomial (hereafter Negbin) regressions are often used to model count data, given that the independent variable departs from the Poisson distribution due to over-dispersion, i.e. the conditional variance exceeds the conditional mean, as shown in Table 1 . Negbin regression can be an alternative to the Poisson regression, since Negbin distribution has an extra parameter to model the over-dispersion, in addition to having the same mean structure as a Poisson regression.
Table 2 also indicates that the distribution of the number of cigarettes smoked per day has a much larger than expected number of observed zeros than assumed by Poisson and Negbin distribution. Many smokers may not smoke at all or only rarely, e.g. once a week. Zero-inflated and hurdle models (each assuming either the Poisson or negative binomial distribution of the outcome) have been developed to cope with zeroinflated outcome data with (negative binomial) or without (Poisson distribution) overdispersion. Both zero-inflated and hurdle models deal with the high occurrence of zeros in the observed data, although there is one important distinction in terms of how they interpret and analyze zero counts.
Therefore, we also apply zero-inflated 10 and hurdle models 11 , in addition to the Poisson and Negbin models. Both zero-inflated and hurdle models assume either the Poisson or negative binomial distribution of the outcome and attempt to account for excess zeros. The distinction between zero-inflated and hurdle models is that there is a single type of zeros in the latter, whereas there are two types of zeros in the former: zero outcomes arise from Poisson or negative binomial distributions that include both zero and non-zero counts (the "sampling zeros" or "true zeros") and from zero counts (the "structural zeros" or "true zeros"). Zero-inflated and hurdle models can yield different results with very different interpretations. We need to decide which is more appropriate for the nature of distribution in our data. In our empirical analysis, a zero-inflated model assumes that some individuals smoke zero cigarettes per day because they are non-smokers, while others individuals smoke but score zero because their smoking behavior is assumed to be on a Poisson or Negbin distribution that includes both zero and non-zero counts of cigarettes. Zero-inflated models estimate one (Poisson or Negbin) equation for the count model and another for the excess zeros. In contrast to zero-inflated models, a hurdle model combines a dichotomous model for the binary outcome of the count being below or above the hurdle (most widely set at 0), with a truncated model for outcomes above the hurdle.
To apply a Blinder-Oaxaca decomposition method to different count data models described above, we make use of the respective sample counterparts S(β G , X iG ) of the conditional expectation of CIG iG , i.e.
which are defined in BAUER et al. (2007) and SINNING (2008) .
Hence, the decomposition Eq. 2 can be written as
BAUER et al. els, as shown in Table 3 .
Decomposition Results
We estimate the five count data models described in section 3 separately for both male Turkish immigrants and male Germans, i.e. we estimate Poisson and Negbin models as well as zero-inflated Poisson and Negbin models, plus the two part hurdle Negbin model. We use likelihood-ratio tests and Vuong tests (VUONG (1989)) for non-nested models and Akaike information criterion (AIC) to test the different models against each other. The descriptive statistics reported in Tables 1 and 2 already imply that there is overdispersion in the dependent variable. Therefore, all of our tests reject the different Poisson model and zero-inflated Poisson in favor of the Negbin-models for both male Turkish immigrants and male Germans. Testing the Negbin models and Hurdle Negbin models against the zero-inflated Negbin model using the Vuong test (see VUONG (1989) ) finally shows that the zero-inflated Negbin model describes the data best for both male Turkish immigrants and male Germans. The zero-inflated Negbin model assumes that individuals reporting zero consumption of cigarettes may be either nonsmokers who never smoke, or potential smokers who quit smoking temporarily. Table 4 presents the estimation results of the zero-inflated Negbin model for both male Turkish immigrants and male Germans. A number of factors may contribute to the male Turkish immigrants' higher level of daily cigarette consumption. The reported standard errors are clustered at the person level.
For male Turkish immigrants and male Germans, the potential of being a nonsmoker increases with age and years of education. Compared to male Germans who are not participating labor market, individuals in educational training and retirement have a higher probability of being a non-smoker, while male Germans with a fulltime employment have a significantly lower probability of being a non-smoker. Married male Germans are significantly more likely to be non-smokers than non-married men. Male Germans with an annual household income below 35,000 Euros have a significantly higher probability of being smoker than those with an annual houshehold income above 35,000 Euros. There are some remarkable differences between male Germans and their Turkish immigrant counterparts concerning the probability of being a non-smoker, although the respesctive coefficients for male Turkish immigrants are statistically insignificant. Only age and years of schooling reduces the probability of being a non-smoker for male Turkish immigrants.
Conditional upon being a potential smoker, the number of cigarettes smoked per day increases with age and but decreases with years of education for male Germans, while male German workers with full-time employment smoke significantly more cigarettes than those not participating in the labor market, while Male Germans in educational training and retirement smoke significantly less than those not in the labor market. Males Germans with an annual household income below 35,000 Euros smoke more cigarettes than those with an annual household income above 35,000 Euros. For male Turkish immigrants, the coefficients concerning age, years of schooling, marital status, household income and indicator variable for having a children in the household are not statistically significant, while only having full-time employment increases the number of cigarettes smoked daily. Table 5 shows that the differences in the daily cigarette consumption between male Turkish immigrants and male Germans are mostly due to differences in observable characteristics rather than differences in coefficients. Referring to the zero-inflated Negbin model -the model that best describes our data best -54.5% of the difference could be explained by differences in observable characteristics and 45.5 % by differences in coefficients. The decomposition analyses are rather stable across the four different models. Table 6 reports the estimation results of the hurdle model. The decomposition carried out in the hurdle model includes a logit specification that models the binary decision to smoke vs not smoking and a truncated Negbin model of average daily cigarette consumption for the subsample of smokers 12 . According to Table 6 , 49.2% of the differential concerning the decision to smoke or not between male Turkish immigrants and male Germans is due to differences in observable characteristics, while about half of the differential (50.8%) is due to differences in the coefficients. Among smokers, 92.5% of the differential concerning the decision to smoke or not between male Turkish immigrants and male Germans is due to differences in observable characteristics, while 7.5% of the differential is due to differences in the unobservable.
Conclusion
Given that male Turkish immigrants in Germany smoke more on average than German natives, this paper provides a detailed analysis of the determinants of cigarette consumption among male Turkish immigrants and Germans. We employ the BlinderOaxaca type decomposition method for count data developed by BAUER et al. (2007) to decompose the mean difference in the number of cigarettes smoked daily between these two population sub-groups.
Our empirical results confirm that adult male Turkish immigrants consume more cigarettes on average than native Germans in Germany. Our empirical results further show that about 50% of this difference can be explained by observable characteristics. Concerning the decision of whether to smoke or not, 49.2% of the male Turkish immigrant/ German differentials in the probability of being a smoker can be explained by differences in observable characteristics, whereas the remaining 50.8% are left unexplained. Conditional upon being a smoker, the differences in observable characteristics explain 92.5 % of the Turkish immigrant/German differences in the number of cigarettes consumed per day. Therefore, among smokers, the explaining portion is the element that accounts for most of differences in the number of cigarettes smoked per day between male Turkish immigrants and male Germans.
The main policy implications of our results are as follows. Anti-smoking policies may need to address male Turkish immigrants and male Germans differently, given that aroud 50% of the differences in the number of cigarettes smoked per day at the mean are attributable to differences in unobserved smoking behavior. These policy measures may be designed more effectively if behavioral differences would be taken into account. Policy-makers may also need to distinguish between anti-smoking campaigns aimed at quitting smoke and those intended to reduce cigarette consumption among smokers. Our results suggest that anti-smoking policies to reduce smoking prevalence may need to address male Turkish immigrants and male Germans differently, while anti-smoking policies to reduce the conditional demand for cigarettes may not need to address male Turkish immigrants and male Germans differently. N 1216 36031 Means and standard deviations are weighted using the SOEP weight. Standard deviations are reported in parentheses, the significance level of the mean differences are calculated using a t-test. * p < 0.1, * * p < 0.05, * * * p < 0.01. Source: Socio-Economic Panel (SOEP), data for years 1984 -2012 , version 29, SOEP, 2013 , own calculation. 
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